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1 EP 0166 

Description 

This Invention rotates to apparatus for produc- 
ing carbonated water In relatively small quantities 
for drinks, comprising a carbonsdon chamber e 
which may be filled with water to a predetermined 
level such that a specs Is left In the cha mber above 
the water, carbon dioxide supply means con- 
nected to said chamber for supplying carbon 
dioxide thereto at an elevated pressure, carbonat- to 
ing means to mix the carbon dioxide In intimate 
contact with water, end discharge means for 
discharging carbonated water from said chamber. 

An example of such apparatus la disclosed in UK 
Patent 2125309. In this document carbonaUon le is 
achieved In a conventional manner by injecting 
carbon dioxide Into the water at e low level ao that 
die carbon dioxide bobbies upwards through the 
water to become absorbed therein. One die- 
advantage of this apparatus Is that relatively high 20 
pressures, for example In the region of 170 pslg 
(11 £ bars), have to be developed wfthtn the 
carbo nation chamber before adequate carbone- 
tion of the water Is achieved. Such pressures 
require that the apparatus be built with sufficient a 
strength to withstand them and accordingly 
increased cost resuHs. Further, such pressures 
involve safety risks. 

Another disadvantage of apparatus of the type 
Mustratsd In UK Patent 21 25309 is diet It is difficult to 
to achieva uniform carbons rJon throughout the 
body of water to be carbonated. For thb reason, 
the carbonatlon chamber Is relatively tall end of 
relatively neirow cross-section, this in turn requir- 
ing that the overall height of the carbo nation *5 
apparatus should be relatively lerge. 

The object of the Invention is to provide an 
apparatus for producing carbonated water in 
relatively small quantities for drinks in which, at 
least in the preferred form of apparatus, tha above- 40 
mentioned disadvantages may be alleviated. 

The apparatus In accordance with the Invention 
is characterised In that tha carbonatlng means 
comprises a rotor mounted in tha carbonatlon 
chamber, vane means on the rotor arranged to m 
enter tha water and the space upon rotation of tha 
rotor with the chamber filled to eald predeter- 
mined level and drive means operable to drive the 
ro tor at a speed of at least In the region of 600 rpm. 

Preferably the elevated pressure in the op 
apparatus of tha Invention is in the range 60 pslg 
(4.1 bare) to 140 peig (94 bars), a particularly 
preferred pressure being in the region of 100psig 
(8.6 ban). In the preferred embodiment the rotor 
has its axis horizontal positioned be tow the pre- ss 
determined water level end Is driven at e speed In 
the range 600 to 2000 rpm, preferably fn the range 
1000 to 1600 rpm. 

The Invention Is particularly applicable for car- 
bonatlng water In quandties sufficient to form e m 
single drink Bnd is particularly useful in the home. 
8y way of example, the total capacity of tha 
carbonatlon chamber may be about 94 fluid 
ounces (1.27 litres] end may be arranged so thst 
the carbonatlon chamber Is 6/3tha full when filled ts 
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with water to ssfd predetermined level Thus, in 
this eacsmpia, about 8 fluid ounces (approximately 
1 litre) of water wtti be carbonated In each 
carbooatfort operation. 

In the preferred embodiment, carbonatlon is 
achieved In less then 6 seconds. 

Applicants acknowledge that a number of pro- 
posals have been made in the prior art for 
carbonetion apparatus Incorporating a verted 
rotor rotate bie about a horizontal axis. One such 
proposal te In US Patent 368166 (Raydt) which 
rJodoses a lerga factory machine in which the 
rotor is driven manually by a handle connected 
directly to the rotor shaft la. the drive ratio 
between handle end rotor is 1:1. It would thus be 
Impossible to drive tha RayrJt rotor at hundreds of 
rpm and applicants believe that, although the 
Raydt disclosure indicates that rotation of the rotor 
can achieve carbonetion in a few minutes. In fact 
the Raydt apparatus would not work. 

A further such dtedoaure is In US patent 1 78251 1 
(Nouschefer) in which e varied rotor performs 
oedHotory rotations about a horizontal eodt and i* 
driven «fa e transmission which com prises reck 
end pinion end reduction gearing. In this 
apparatus, the rotor is clearly driven at avary slow 
spaed and serves merefy to attempt to uniformly 
mix the carbonated water rather than to achieve 
cwbonation Itself, the latter being affected by 
causing carbon dtodde to bubble up through the 
water end by apraylng water Into the carbonsdon 
chambercontaMr«aosrbonc9aaJdea«m^ 

US Patent Not 1862089. 1629948 and 1929949 
all In tha name Kantor also disclose carbonatlon 
apparatus provided wfth a rotor. However, the 
rotor in the Kantor apparatus Is operated at stow 
speed and functions merely to agitate the water 
during the Introduction of C02 Into the carbona- 
tlon chamber, so es to uniformly mix the car- 
bonated water after absorption of carbon dbrolde 
therein. CarbonaUon is (achieved by other means, 
fn particular the spraying of the water Into the 
chamber together with carbon dioxide gas. 

Tha Invention Is described further wtth reference 
to the accompanying drawings In which: 

Fig. 1 la a diagram showing apparatus according 
to a preferred embodiment of the present Inven- 
tion; 

Fig. 2 la a view In the direction of the errow A of 
Fig. 1 showing a pert of tha apparatus; 

Bg. 3 is a diagram showing how carbonatlon la 
achieved In the apparatus of Figs. 1 and 2: 

Fig. 4 is a sectional view showing part of a valve 
unit Included in the apparatus of Rg.1, end shows 
the valve unit In Its dosed position; 

Fig. 5 Is a view similar to Rg. 4 but showing the 
valve unit in Its open position; 

Fig. 6 is a plan view showing part of the valve 
unit of Figs. 4 and 6; 

Rg. 7 is a plan view similar to Fig. 6, but showing 
a concentrate selector element In a different 
position; 

Rg. 8 is a block diagram Illustrating a controller 
unit Included In the apperatue of Rg. 1; 
Rg. 9 ia a timing chart showing the timing of 
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various operations performed under control of 
the controller unit of Rg. 8; 

Rg. 10 is a flow chart lllustratins >n outline s 
programme followed by the controller unit of Rg. 
8; 

Fig. 11 is a view simitar to Rg. 2 showing a 
modification to the apparatus of Fig. 1; 

Rg. 12 Is a view on the arrow 8 of Rg. 11; 

Rg. 13 snows a further modification to the 
apparatus of Rg. 1; 

Rg. 14 Illustrates yet a further modification; 

Rg. 1 3 Is a diagram of a carbonatJon apparatus 
according to a further embodiment of the present 
invention; 

Rg. 14 is e diagrammatic section through a 
carbo nation chamber included In the apparatus of 
Rg13; 

Rg. 15 la e perspective view of a rotor included 
In the apparatus of Rgs. 13 and 14; 

Rgs. 16 to 19 show a water Inlet valve for the 
csrbonation chamber of Rg- 14, in four positions; 

Rg. 20 shows a eection through a carbon 
(f oxide control valve arrangement mounted on a 
carbon dioxide supply bottle; 

Rg. 21 is a diagrammatic plan view of a valve 
arrangement for selecting concentrate and for 
discharging carbonated water from the carbona- 
don chamber; 

Rgs. 22 and 23 are sections on the line A— A of 
Rg. 21 and show the valve arrangement In closed 
and opened positions respectively; 

Rg. 24 Is a block diagram of the circuitry 
included In the apparatus of Rg. 13; and 

Rg. 26 Is a timing diagram ittustrattng operation 
of the apparatus of Rgs. 13 to 24. 

With reference to Fig. 1, the carbonatJon 
apparatus comprises a carbonation chamber 10, e 
water supply tank 12, a carbon dioxide supply 
tank 14 and concentrate supply arrangement 16. 
A valve unit 18 is disposed on the bottom of the 
chamber 10 for dispensing both carbonated water 
from tha chamber 10 and a eelectad concentrate 
from the arrangement 16 into a glass 2a 

Carbonation 

Water 1e supplied from the tank 12 to the 
chamber 10 through a valve V, controlled by e 
solenoid S„ a conduit 22 and e ball valve 24 
located Inside the chamber 10. A van* 26 con- 
nected to tha interior of tha chamber 10 by means 
of e pipe 28 permits sir In the chamber 10 to be 
vented to atmosphere while the chamber 10 Is 
being filled with water. Tha pipe 28 prefects down 
Into the chamber 10 a distance which Is such that 
its lower end Is I me reed In the wster when the 
chamber 10 has been filled with water to the 
required level Indicated by W. 

Carbon dioxide Is supplied from container 14 
through valve V,, controlled by a solenoid S„ end 
e conduit 30 leading into the chamber 10 at the 
top. 

A bail 29 located in the vent 26 la arranged to 
dose the vent if water Is forced up the pipe 28 due 
to press urizatfon of the chamber. For this pur- 
pose, the baft is movable upwaroty into saaCng 



engagement with a vatva aeat 31 at the top of the 
vent The be*. 29 la also arranged oo that K doses 
the vent In reaponso to incrsodng gas pressure In 
the chamber 10, If carbon dioxide ia Introduced 

e Into tha chamber 10 with the water level below 
tha lower and of the pipe 28 so that carbonation 
may be achieved in these circumstances. 

A paddle 32 ia mounted Inside the chamber 10 
for rotation about a horizontal axle, being carried 

to on the shaft 34 of a motor 36 which la mounted on 
tha outside of the chamber 10, The shaft 34 may 
project through an opening (not shown) In tha 
waB of the chamber 10 with an appropriate seel 
being provided. Alternatively, the shaft 34 could 

is be connected to the motor 36 by a magnetic 
coupling. 

The paddle 32 comprises three pairs of vanes 
38a, 38b; 40a, 40b end 42e, 42b. The two vanes of 
each pair (e^j. 38a and 38b) are mounted directly 

2o opposite eech other on the shaft 34. The vanes 
40a and 40b ere mounted on tha shaft 34 to one 
side of the vanes 38a and 38b and at a different 
angle relative thereto; and tha vmnea 42a and 42b 
era mounted on the shaft 34 et the other side of 

as the van es 38e end 38b and again at a di ff e r ent 
engta to the other vanes. These angles are such 
thet the six vsnes are equi-engutarty spaced 
around tha shaft 34. The engtar position of tha 
shaft 34 ehown In Rgs. 1 end 2 Is such that the 

x vanes 36a and 38b are vertical and.es can be seen 
from these figures, the vane 38a projects above 
the water ieval W almost to the top of the 
chamber 10 whereas the vane 38b prelects almost 
to the bottom of the chamber 10 in this position. 

« In Rg. 2, L indicates the length of the portion of 
each vane which projects above tha water level W 
when (he vane is In Its uppermost position with 
the peddle stationary and the apparatus horizon- 
tal and 0 indicates the diemetsr of the circle 

40 swept by the tip of eech vene as die peddle 
rotates. L should be at least 6% of 0 and prefer- 
ably greater than 12% of D. It is particutarfy 
preferred that L should be from 12% to 16% of D 
for achieving optimum carbonation. Ae the 

4t peddle 32 rotates, the tha vanes move from within 
the water, into the apace above the water level, 
end back Into die weter. 

hi operation, tha chamber 10 is partially filled 
with water up to the level W. Thereafter, carbon 

so dioxide is admitted to the space ebovaths level of 
water In the chamber 10 by opening the verve V,. 
A pressure switch 44 senses the gas pressure In 
the chamber 10. When this reaches the required 
level, for example 100 pelg (eV8 bar), the solenoid 

« is actuated to close the valve V,. The ball verve 24 
prevents water being forced beck up the conduit 
22 due to the pressure In the chamber 10. After 
the pressure has reechad the required velua, the 
motor 36 is energized to cause toe paddle 32 to 

to rotate. Typically, this rotation may be at a apeed 
from 600 to 2000 rpm. preferably within the range 
1000 to 1600 rpm. This rotation Is continued for 
several seconds, for example 6 seconds, during 
which carbonatJon of the water takes place. The 

as degree of carbonation may be verted by varying 
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the time for which the paddle to driven endfor by 
varying the presaure of the atmosphere contain- 
ing carbon dioxide Jn the apace Jn the chamber 10 
above the water level. 

The action of the paddle is to force the gas In 5 
the space above the water level down Into the 
water. Aa much gas ea possible should be forced 
Into the water and It should be carried to a level " 
which Is aa deep aa possible. To achieve these 
purposes, the vanaa are dimensioned, as to 
discuesed above, such that they reach nearly to 
the top end nearly to the bottom of the chamber 
10- Also, therefore, the peddle acre to shift water 
from the bottom portion of the chamber 10 to e 
hlgnar level bo that water et ail level* may be w 
uniformly carbonated. Further, the paddle creates 
Intense agitation of the water causing h to be 
splashed up Into the atmosphere of carbon 
dioxide thereby to assist with carbonerJon end 
thereby also achieving uniform carbonation. As « 
can be seen In Fig. 3, each vane. In addition to 
forcing carbon dioxide In gaseous form In front of 
rt Into the water, creates a vortex behind it which 
draws carbon dioxide In gaseous form in and 
causae the gag to be carried down Into thg water. x 
Hg. 3 ahows the fluid now lines created by the 
vane aa ft moves. It can be seen from Hg. 1, that 
the paddle 32 Is located to one side of the 
chamber 10, which is preferably of circular cross- 
aectlon as seen In plan view. With this arrange- to 
mant, the water In the chamber 10 la also caused 
to rotate around the chamber 10 so that, aa the 
paddle la driven, different portions of the body of 
water In the chamber 10 move pest the paddle to 
be subjected to the carbonatfon action. se 

As carbonation progresaae, gas from the space 
above the water level In the chamber 10 is 
absorbed by the water so that the gas pressure 
reduces This is sensed by the pressure switch 44 
and, when the pressure drops below a certain 40 
level, say e drop of E pslg (0.3 bars), the valve V, Is 
again opened to admit more carbon dioxide to the 
chamber 10. 

Concentrate Dispensing m 

The concentrate dispensing arrangement 16 
comprises three containers 46, 48 and 50 contain- 
ing concentrates of different flavours. Dip tubas 
62. 64 end 56 extend into the respective con- 
tainers 46. 48 end 60 almost to the bottom and ere bo 
connected via respective conduits SB, 60 and 62 to 
the valve unit 18 for supplying concentrate from 
the containers to the valve unit The upper part of 
each of the containers 46, 48 end 50 is connected 
by e conduit arrangement 64 to the upper part of m 
the chamber 10. A valve V, b located In the 
conduit arrangement 64 end is controlled by the 
solenoid S r After completion of the carbonation 
operation In the chamber 10, the valve V, b 
opened to permit the upper parts of the con- so 
talners 46, 48 end 50 to be pressurized utilizing 
the gas in tha upper part of the chamber 10. A 
pressure relief valve 66 connected to the conduit 
arrangement 64 llmta the prsssurtzation of the 
containers 46, 48 end 50 to e predetermined as 



value, say 2 psig (0.1 bars). Thus, each of the 
containers 46, 48 end 50 Is pressurized to tha 
same value end thie proeeurlzstion exerts e force 
on the concentrate in the containers which is 
euffbient to dispense each concentrate from its 
respective container. Since concentrates have 
different viscostt<es, the bore of the dip tubes 55, 
64 end 56 and/or that of the conduits 68, 60, 62 Is 
eelected to ensure that die required amount of 
concentrate wiH be dispensed. Merely by way of 
example. If Coca Cola b to be dispensed, tha bore 
of the dip tube and connecting conduit may be 6 
mm. If lemonade Is to be dispensed it may be 
3 mm, ff tonic Is to be dispensed It may be 3 mm 
also. 

Carbon eted Water Discharge and Concentrate 
Selection 

Tha valve unit 18. the details of which ere 
Illustrated in Hgs. 4 to 7, provides three functions. 
Rrst, ft reQevee the pressure in the carbonation 
chamber 10. Second, ft permits selectton of which 
ofthacoricontratsafrom tfie containers 48, 48 and 
SO te to be dispensed and ItrJepensaa the selected 
concentrate. Third, ft (Sspenses carbonated wetsr 
from the chamber 10. 

For relieving the pressure In the carbonatfon 
chamber 10, the valve unit 18 comprises an 
exhaust vatve 68 which to connected to the upper 
pert of the chamber 10 bye conduit 70 and part of 
the conduit 3a The exheust valve 68 includes a 
varrJcoey movable valve member 68a which b 
spring urged S3 Its upper, dosed position. An 
actuating lever 72 haa one end 72a pfvotaliy 
connected to the valve member 68e for pushing 
the valve member 66e downwards to open the 
valve 68 thereby pormfttJng gas in the upper pert 
of the chamber 10 to be exhausted to etmoaphere 
through the oondufts 30 end 70 and tha valve 88. 

The actuating lever 72 comprises an upper arm 
72b end e downwardly directed arm 72c. The 
lever 72 la attached by o pivot 72d, Intermediate 
the ends of the upper arm 72b, to a hollow 
cylindrical sleeve 74 which is mounted for vertical 
eliding movement In en aperture in tha base 10S 
of the chamber 10. The sleeve 74 forms a valve for 
permitting discharge of carbonated water from 
the chamber 10 and for thb purpose hea got 
lateral openings 74a near Its upper end end e 
heed 74b which carries e seal 76 which engages 
the inside surface of the bottom wait 10a of the 
chamber 10 when tha sleeve 74 b In ha lower 
position so that at this time water cannot escape 
from the chamber 10. 

At completion of carbonation, the chamber 10 
b pressurized so that the verve head 76 b pressed 
firmly against the inside surface of the bottom 
well 10a of the chamber 10. Consequently, if the 
downwardly directed arm 72o of the lever 72 is 
moved to the left es shown by tha arrow X In Rg. 
4, the lever 72 rotates about the pivot 72d, the 
sleeve 74 remaining stationary, so that tha verve 
68 b opened, thus relieving die pressure in tha 
chamber 10. Continued movement of the arm 72c 
in the direction of arrow X In Hg. 4 will cause the 
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lover to pivot about Its end 72a, so that the sleeve 
74 slide* u pwardty to the position shown In Fig. 6, 
in which position the sleeve verve 74 is opened to 
permit carbonated water to be discharged from 
the chamber 10. The actuating member 72 is 
designed bo that Its lower arm 72c Is arranged to 
be engaged by the glass 20 when placed in 
position so that as the glass 20 is moved to the left 
relative to the valve unit as seen In Rgs. 4 and B, 
first of ell the valve 68 is opened, the sleeve 74 
being held stationary by the pressure In the 
chamber 10, and thereafter, when Ota pressure in 
the chamber 10 has been relieved, the sleeve 74 
moves upwardly to discharge carbonated water 
th rough the opening 74a and the eleave 74 Into 
the glass 20. 

The valve unit 18 includes three concentrate 
cfspsnslng valval 78, 80 and 82 connected 
respectively to the conduits 58, 80 end 62. The 
valves 78, 80 end 82, are of essentially identical 
construction. As seen In Rgs. 4 and 6, the valve 80 
oa m prises a vertically movable valve member 84 
urged downwardly by a spring 86 to the closed 
position (Fig. 4). A concentrate selector bar 88 Is 
secured to the lower end of the sleeve 74 which i* 
rotateble about Ha axis (Which is vortical). One 
end of the aleeva 88 carries a nob or finger grip 90 
for effecting this rotation so as to position the 
opposite and 82 beneath e eeiected one of the 
valves 78, 80 or 82. Rg. 8 shows the end 82 of the 
bar 88 beneath the valve 80 and Fig. 7 shows it 
beneath the valve 82. Thus, when the sleeve 74 is 
raised by actuation of the (ever 72 so as to 
discharge carbonated water Into the glees 20, the 
selected one of the valves 78, 80 and 82 is 
engaged by the and 32 of the bar 88 so es to open 
the valve by virtue of Its valve member 84 being 
raised. The construction of the valve member 84 
Is similar to that of sleeve 74 I.e. It Is holtowand b 
provided with lateral apertures so that the 
selected concentrate is discharged through the 
selected valve member 84 and through en aper- 
ture 84 In the bar 62 end Into the glass 20. As 
indicated above, this discharge of concentrate 
takes place due to the pressure introduced Into 
the upper porta of the concentrate containers. 

To avoid possible contamination of one con- 
centrate with another, separate apertures 94 may 
be provided In the bar 88 for the different valves, 
this of course requiring appropriate positioning of 
the apertures end the valves 78, 80 end 82. 
Artemetivary the aperture 94 could be sufficiently 
large to ensure that concentrate flows through the 
aperture 94 without contacting the edges thereof 
thus avoiding contamination: of course in this 
case means must be provided to ensure that the 
bar 88 engages the valve member 84 for the 
purpose of opening the associated valve. As e 
further alternative, the valve members 84 could 
have a nozzle portion which project down through 
the Apertures 80 to ensure that the aperture 94 
does not become contaminated. 



Control and Timing 

With reference to Rg. 8, e microprocessor 
controlled controller unit 100 receives power from 
a power supply 102 end has three Inputs con- 
e nested respectively to receive signals from e 
START button 104, the pressure switch 44 and a 
cerbonation time selector 106. The unit 100 has 
outputs to the solenoids St end St, to the motor 
36 and to three Indicators 108. 110 and 112 for 

10 respectively Indicating that the supply of carbon 
dfoxlds gas Is low, that the operator of the 
machine should wait and that carbo nation has 
been completed so that a drink may be dispensed. 
As seen from Hgs. 8 and 9, upon pressing the 

is START button 104, the WAIT indicator 110 is 
•witched on end the solenoid St Is energized to 
open the vaWe V, end permit water to flow from 
the rank 12 into the carbonstion chamber 10. At 
the same time the valve V ( opens but this Is of no 

so functional significance at this time.Tria unit 100 Is 
arranged to maintain the vafva V t open for a- 
period of 6 seconds, the apparatus being 
designed so that during this time pen'od the rate 
of flow of water into the chamber 10 Is sufficient 

x that at the end of tita 6 second period the water Is 
st the required level W- The controller 100 then 
de e nergizes the solenoid S so es to dose the 
valve V, land elao the valve VJ. The controller 100 
then energizes die solenoid S, to open the valve 

so V, and permit carbon dkwdde g*« to fkwv Into the 
apace above the water in chamber 10. The 
pressure in this space Is continuously monitored 
by pressure switch 44 and the controller 100 de- 
e n er gisaa solenoid S, to dose valve V, when the 

SS pressure reaches the required level, say 100 pstg 
&8 bars}. Alternatively, if the pressure has not 
reached this level wkhln two seconds, the con- 
troller 100 de-enargbss the solenoid S, to close 
the verve V, end at the seme time energizes the 

40 LOW GAS indicator 108. The controller 100 than 
energizes the motor 36 so as to cause the water In 
the chamber 10 to be carbonated. Tin time for 
which the motor 36 is energized is determined by 
the setting of the carbo nation selector 10 accord- 

46 ing to me degree of cerbonation required by the 
user. As shown in Rg. 9, the carbon etion time 
may vary from 2 to 5 seconds. As also shown In 
Fig. 9 and In Rg. 10, during the carbonation 
operation, the pressure switch 44 will from time 

so to time indicate that the pressure In the uppar part 
of chamber 10 hss reduced, say by 6 pstg (03 
bars), due to absorption of carbon dioxide In the 
water. When this occurs, the valve V, b reopened 
until the pressure again reaches the required 

a level, say 100 pel. This opening end dosing of the 
valve V, In response to the pressure switch 44 
going off and on may occur several times during 
the carbonation time. 
At the completion of the selected carbonation 

BO time, solenoid S* ia again energized, this time to 
open the valve V, (although the valve V, also 
opens but without any affect) ao that the concen- 
trate containers 48, 48 end 50 are pressurized 
utilizing the gas pressure In the chamber 10. The 

as valve V, la held open for 2 seconds and la then 
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doaed. Thereafter, the controller energizes the 
READY Indicator 112 to that the user may now 
dispense a drink vie the valve unit 1B as pre- 
viously described. 

As will be understood, the quantity of water s 
contained in the chamber 10 Is preferably that 
appropriate for a single drink. 8y wey of example, 
therefore, the total capacity of the chamber 10 
may be 9J fluid ounces (1.27 litres) and the 
apparatus may be arranged so that % of this to 
capacity is filled with water (i.e to the level W) and 
K of the capacity is left for containing gas. In thie 
way, ebout 8 fluid ounces of carbonated water 
will be made and dispensed each time the 
machine Is operated. It is possible to vary from w 
these figures. 

Modifications 

Hgs. 11 and 12 show e modified form of paddle. 
In this modification, two pairs of vanes 120a, 1 20b 20 
end 122b end 122b are provided. Each of the 
vones is, as shown in Rg. 11, curved forwardiy in 
the direction of rotation to sestet In ensuring that 
the gas is effiderrtty driven down into the water. 
Ae eeen from Rg. 12, the pair of vanes 120a end 2a 
120b le positioned to one side of the peir of vanes 
122a end 122b. 

Various other modifications are passible within 
the scope of the invention. For example, the 
carbonedon method described may be utilized fan jo 
e variety of different forma of the apparatus 
Independently of the concentrate dispensing 
arrangement and the particular valve unit 18 
which have been Illustrated. 

As examples of further modifications, it H se 
possible to vary the timing of the operations. For 
example, ft is possible to arrange that the motor 
36 be energized before the pressure in the 
chamber 10 has reached the level set by the 
pressure switch 44. With this rnodrficatJon, car- 40 
Donation may begin as soon as the admission of 
carbon dioxide to the chamber 10 starts. 

Aa a further modification, means other then 
that Illustrated in Rgs. 4 and 6 may be provided 
for relieving the pressure in the chamber 10 as 
before discharging carbonated water; or the 
apparatus may be constructed so that discharge 
of the carbonated weter takes place under 
pressure. 

Further, adjustable means, such es valves, may a> 
be provided in conduits 68, 60, 82 for controlling 
or varying the amount of concentrate supplied 
Instead of providing the conduits with different 
bores as described. 

SB 

Further Embodiment 

The oarbonation apparatus shown In Rgs. 13 to 
24 comprises a carbo notion chamber 200 which Is 
connected to a water reservoir 202 et 204. A 
carbon dioxide bottle 206 is connected to the eo 
chamber 200 through e verve arrangement 208 
end a gas supply pipe 21 0. A verve 21 2 Is mounted 
at the bottom of the chamber 200 for discharging 
carbonated water end e selected concentrate 
from any one of the concentrate bottles 214, 216 ss 



end 218 which are connected to the valve 212 via 
concentrate supply lines 22a The concentrate 
bottles 214. 216 end 218 mey be pressurised by 
oerfoon dtoxido from the chamber 200, foflowrng e 
oarbonation operation. For (Ms purpose, tfie 
bottiee 214, 216 and 216 ere connected to the 
chamber 200 through e gas line 222, the verve 
arrangement 208 end the gas line 210. 

The cerbonetfon chamber 200 contains a rotor 
224, which comprises a cylindrical body 226 and 
six radiat vanes 228. Ths rotor 224 le mounted for 
rotation about a horizontal axis and functions in 
the seme way as the rotor 32 described with 
reference to Figs. 1 and 3 to drive carbon dioxide 
in gaseous form from a carbon dioxide atmos- 
phere above the water level down Into the water 
to carbonate the weter. Rotor 224 is supported in 
a drive shaft 225 which is driven by a motor 230 
mounted outside the chamber 200. The chamber 
200 also contains a valve 232 for control One the 
flow of water from the reservoir 202 into the 
chamber 200. in Fig. 14, the valve 232 Is shown in 
the fuNy dosed position which it assumes when 
tiw chamber 200 has been fitted wftfi water to tha 
level Wend hes been pressurised, in preparation 
for a cerbonetion operation, with gas from the 
supply bottle 206. A seel 233 prevents water 
leaking along the shaft 226. L end 0 shown In Fig. 
14 Indicate the same features as In Fig. 2 and 
should have the same rotation ship. 

The valve 232 c o m p ris es a cylindrical sleeve 
234 which fits ctosery within but is movable 
relative to a cyNndrfcat boss 236. e disk shaped 
body 236 and a downwardly projecting etam 240 
which mey engage the bottom of the chamber 
200 to limit downward movement of tha valve. A 
peg 242 integral with the inside of the boss 236 
engages In a slot 244 In tha slaeva 234. The shape 
of the slot 244 can be eeen in Fige. 16 to 19. 

Figs. 16 to 19 show the positions which tha 
valve 232 esaumes during operation of tha 
apparatus. In Fig. 16 the verve is shown In the 
same position as Vn Fig. 14 end In thie Figure ft can 
be seen that the valve ie in its uppermost position 
which is such that an O-ring 248 is compressed 
between the body 238 of the vetve end the lower 
end surface of tha boas 236 to form a gas tight 
seal. In this position, tha peg 242 is located in tha 
lowermost portion of tha slot 244. As already 
stated, tha valve 232 esaumes the position shown 
In Figs. 14 end 16 when the chamber 200 is 
pressurised with carbon dioxide. After comple- 
tion of e carbonation operation, when the 
chamber 200 is depressurised, the weight of 
water on the vetve 232 causes it to move down- 
wardly from tha position shown In Fig. 16 to diet 
shown in Fig. 17 in which a horizontal abutment 
248 provided In the wall of the slot 244 rests on 
the peg 242 and thus prevents further downward 
movement of the verve 232. In the position shown 
in Fig. 17 the valve is stiH closed eo that water is 
prevented from entering, the chamber 200 from 
the reservoir 202 (although It should be under- 
stood that e small amount of leakage mey arise). 
The vetve may be opened by rotating It ebout a 
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vertical axis from the position shown in Fig. 17 to 
that shown In Fig. 18 in which the abutment 
surface 246 to dear of the peg 242. This rotation 
Is achieved by causing the rotor 224 to be 
momentarily rotated so that a portion 228a of c 
one of the vanee 228 engages a further peg 248 
projecting from the side of the disk shaped body 
238. This engagement is shown in Rg. 18. After 
the valve 232 has been rotated to the position 
shown In Rg. 18, it may faH further under the to 
weight of water until the stem 240 engages the 
bottom of the chamber 200 es shown In Rg. 18. 
In this position, the slot 244 end further slots 260 
In the sleeve 234 ere located below the boas 236 
so that water may flow Into the chambar 200 is 
through these slots. 

As the water approaches the level W, the valve 
232 is caused to float upwardly until it returns to 
the position shown in Rg. 18 at which time the 
water supply Is again cut off. Thereafter, carbon x 
dioxide under pressure Is Introduced Into the 
chamber 200 and the valve 232 h forced back to 
oie position shown In Rg. 16. During Its move- 
ment from the position shown in Rg. 18 to that 
shown In Rg. 16, an Inclined surface 262 in the a 
slot 244 engages the peg 242, thereby causing 
the valve 232 to rotate so that the peg 242 Is 
again located In the lowest part of the slot 244 
which, ae shown In Rg. 16, b below the abut- 
ment 48 surface 2. x 

The velve arrangement 208 is novel and is 
shown In more detail in Rg. 20. It comprises e 
body 262 having a cep arrangement 254 which Is 
secured by convantionel means (not shown) 
such es ecrew threads to the carbon dioxide x 
bottle 206. A conventional means (not ehown) le 
provided to eneMe the velve arrangement 208 to 
be connected to the bottle 206 to put the interior 
of the bottle 206 into communication wfth the 
valve errengement 208 without significant loss of « 
carbon dioxide gas when the connection Is 
made. 

The body 252 contains e passage 2E6 which 
communicates via e velve 268 with the Interior of 
the bottle 208. The gee supply pipe 210 is con- 4S 
netted to the passage 266 so that whan the valve 
268 is opened carbon dioxide gas from the bora's 
208 may be supplied to the carbonatjon chamber 
200. The passage 266 Is also connected vie a 
passage 260 and a pipe 262 to a pressure sens- so 
ing chamber 264 one well of which is constituted 
by a diaphragm 266. A solenoid 268 hae Its coll 
274 secured to a rod 270 of which the lower and 
engages tha upper surface of the diaphragm 266 
and which b blessed downwardly by e compree- se 
sion spring 272. The armature (not ehown) of the 
solenoid 268 is connected by a rod 278 to one 
end 278 of e lever 280. Tha opposite and of tha 
lever 280 Is connected by e pivot 282 to e stem 
284 of a velve 288 which n located In the body so 
260 to place the gee pfpes 210 and 222 In com- 
munication with eech other when open. The 
valve 258 hes e stem 288 which shuts the lever 
280 at a position intermediate He ends. A 
pressure sensitive switch, constituted by eleetri- es 



12 

cat contacts 290 dtegremmatically shown in Rg. 
20, b provided so es to give an electrical signal 
In response to the pressure in the chambers 264 
reaching a value which b suffidandy high to 
raise the diaphragm 266. 

The velve errengement 208 Is such that when 
the solenoid 268 is energized, the rod 276 b 
drawn downwardly to cause the lever 280 to 
pivot about the pivot 282 thereby opening the 
valve 2S8 to permit carbon dioxide gas to be 
supplied to the cerbonation chamber. The 
strength of the spring 272 Is such es to ensure 
that when the solenoid b energized the rod 276 
is drawn downwardly rather than the rod 270 
being drawn upwardly egelnst the force of the 
spring 272. The pressure In the carbonetion 
chamber 200 Is sensed by the diaphragm 266 
and when thta pressure hes reached e level 
a officiant for the car Donation operation to begin, 
for example 100 pelg (66 bare), the diaphragm 
268 b raised. Abo the pressure sensitive switch 
290 opens to give e signal indicating that the 
required pressure level has been reached. The 
upward movement of the diaphragm 266 retoes 
the whole of the eotonold 268 eo that the lever 
280 b pivoted upwardly about tha pivot 282 and 
the valve 256 doses under the action of the ges 
pressure In the bottle 206 and the force of the 
stem 286 against tha lever 280 holds the velva 
266 in its dosed position. The carbonstion oper- 
ation may now begin and, as carbon dioxide te 
absorbed Into the water in the cerbonation 
chamber 200, the pressure In the chamber 200 
wW decrease to some extent, permitting the 
diaphragm 266 to move downwardly so that the 
verve 258 is again opened. A balanced condition 
will be reeched at which the velve 268 ta Just 
sufficiently open to maintain the required 
pressure In the cerbonation chamber 200 during 
the cerbonation operation. 

After cerbonation has been completed, the 
solenoid 268 b de-energized. Thereafter, the 
pressure in the cerbonation chamber 200, the 
gas supply pipe 210 and the passage 266 la 
suffident to open the velve 286 so es to 
pressurize the concentrate supply containers 214, 
216, 218. A pressure relief verve (not shown) 
Hm Its the pressure In the containers 214, 216 end 
218 to about 2 pelg (0.1 bare). Valve 286 acts es a 
non-return velve ensuring pressure In the con- 
tainers 214, 216 and 218 Is not lost when the 
chamber 200 Is emptied. 

The valve arrangement 206 Is particularly 
Blmpla end economic to construct and therefore 
advantageous, particularly as only single 
solenoid ie needed. 

As with the previously described embodi- 
ments, cerbonation is achieved in the embodi- 
ment under description by causing the rotor 224 
to be driven to that the vanee or blades 228 
move continuously end repeatedly between the 
water In the chamber 200 end the carbon dioxide 
atmosphere which b formed above the water so 
es to drive carbon dioxide from the etmosphere 
down into the water. Actuation of the motor 230 
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to start the ca rbonstion operation Is achieved In 
response to the signals from the pressure aenst- 
trve swttch 290. 

Discharge of carbonated water from the carbo- 
natlon chamber 200 and selection of the desired g 
concentrate from the containers 214, 216 and 218 
b achieved by the vslve 212 which Is shown in 
more detail in Figs. 21 to 23. 

The valve 212 comprises a housing 300 which Is 
secured to the underside of the carbonation » 
chamber 200 and Includes a sleeve 302 in which e 
cylindrical valve member 304 Is mounted for 
vertical sliding movement A valve head 306 la 
secured to the top of the cylindrical valve member 
304 end engages the Inside surface of the bottom n 
of the chamber 200 when In the closed position to 
prevent discharge of water from the ohe mbar 200, 
this position being shown in Hg. 22. As shown in 
Hg. 23, the valve member 304 may be raised to He 
open position in which watar may be discharged to 
from the chamber 200 by passing through aper- 
tures 308 and than downwardly through the 
Interior of the cylindrical verve member 304, 
exiting via the open bottom end of member 304. 
_ An actuating lever 310 is prvoteWe as sriown In x 
"0- 23 for raising the vulva member 304 to the 
open position. The levar 310 b located in posWon 
by a spindle 312 prelecting downwardly from the 
valve heed 306 through en aperture 314 in the 
lever 310. The aperture 314 Is suffictentfy large so 
relative to the spindle 312 to permit the pivoting 
movement of the lever 310. An inner arcuate weN 
318 provided in the housing 300 acts as fulcrum 
for the pivoting movement of the lever 310, this 
pivoting movement being achieved by the as 
operator pressing down on the outer end portion 
310a of the lever 310, The lever 310 to rotatable in 
a horizontal plana about the spindle 31 2 and can 
be pivoted to the position shown in Rg. 23 et eny 
one of three positions defined by recesses 318 40 
provided In an outer arcuate well 320 of the 
housing 300, the outer arcuate well 320 prevent- 
ing the pivotal movement of the lever shown In 
Hg. 23 unless it Is in register with one of the 
recesses 318 Stability is provided to the lavar 310 « 
by upwardly and downwardly directed arcuate 
projections 313 and 31 S which reapactfvaly 
engage the outer surface of the sleeve 302 and the 
inner surface of the arcuate wall 31 a 

When the lever 310 is In one of the positions so 
defined by the recesses 318, Its Inner end 310b 
engeges e respective one of three concentrate 
selector valves 322 so that whan the lever 310 Is 
pivoted as shown In Rg. 23, the corresponding 
selector valve 322 ia opened against a corre- as 
spondlng spring 324 to permit the corresponding 
concentrate to flow Into the interior of the hous- 
ing 300 vis the corresponding conduit 220 end e 
corresponding boss 238 associated with the verve 
322 for mixing with the carbonated water, the so 
concentrate and the carbonated water felling 
from the valve arrangement 212 Into en approp- 
riate vessel such as a glass 215 (Hg. 13). The 
concent rets selector and valve arrangement Illus- 
trated in Rgs. 20 to 23 Is particularly simple end as 
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Inexpensive to manufacture end has the advan- 
tage that tiw carbonated water tends to wash the 
valves 322 and their surroundings so that an 
undesirable buHd up of stale concentrate may be 
avoided. 

The embodiment under discussion Includes s 
simplified control arrangement which will be 
described with reference to Rgs. 24 and 26. The 
control arrangement comprises a control circuit 
400 having as Inputs a start button 402, a stop 
button 404 and the pressure swttch 290. The 
control circuit 400 hea four outputs connected 
respectively to the solenoid 268, the motor 230, 
an indication lamp 406 mounted on the exterior of 
the apparatus end e low pressure indicator 408 
also mounted on the exterior of the ap p a r at us. 

As can be seen from Hg. 23, whan the start 
button 402 is pressed, the motor 230 Is 
momentarily energized to cause the rotor 224 to 
rotate eo that the vane portion 228a engages the 
peg 246 to open the valve 232 end permft water to 
enter the carbonation chamber 200. The 
apparatus is constructed so that water flows into 
the c a rbo nat ion chamber at a rate which is such 
that It reaches the required level W by the end of e 
fivo »ooond period, this period being timad by the 
control circuit 400, At the end of thie period, the 
control circuit 400 supplies e signal which causes 
the solenoid 268 to be turned on to supply carbon 
dioxide to the carbonetJon chamber vie the verve 
288. After a short period, the carbonation 
chamber reaches the required pressure and In 
response u this s algnei is supplied by the 
pressure switch 290 to the control circuit 400 
which to me the motor 230 on to begin the 
oarbonafJon operation. If the required pressure is 
not reached within a predetermined time, the 
corttroi drcuit activates the low pressure indicator 
408. The carbonation operation can continue for a 
maximum period of ftva seconds which period Is 
timed by the control circuit 400 and begins whh 
tite signal from the pressure switch 290. The 
apparatus to arranged eo that the maximum 
desired degree of carbonation is achieved by the 
end of the five second period. If, howsvar, the 
user d esires e lower level of carbonation, ha can 
terminate the carbonation operation et eny time 
by pressing the stop button. To assist the 
operator In determining when to stop the carbo- 
natiofl operation, when he desires a lower level of 
carbonation, the control circuit 400 causes the 
Indication lamp 406 to flash at intervals during the 
five second period In which carbonation is taking 
place. Thus, by counting the number of fleshes, 
the usar will have an idea of the level of oarbone- 
tion achieved. Rg. 25 Illustrates an operation in 
which carbonation waa determinated after two 
flashes of tha indication lamp After the end of the 
five second cerbo nation period, the circuit 400 
turns tha indication lamp on for a period to 
Indicate that carbonation Is complete. When the 
carbonation operation stops, either In response to 
ectuarJon of the atop button 404 or In response to 
completion of tha five second carbonation period, 
the circuit 400 de-energizes the solenoid 268 and 
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motor 230. The concentrate contain org are than 
pressurized ea previously described and the 
operator may rotate the lever 310 to the position 
required to aalect the concentrate which ha 
wishes to use and then depresses ths lever to 
discharge the carbonated water and the selected 
concentrate. Of course, if desired, e further recess 
318 may be provided in the arcuate wall 320 to 
permit the operator to discharge carbonated 
water without any concentrate. 

Thus it wfB be appreciated that the em bodiment 
described with reference to Rgs. 13 to 25 la rather 
simpler than the aarilar d ascribed embodiment 
and may be manufactured more economically. 
The various numaricel data given In connection 
with the earlier embodiment for apeed of rotation 
of the rotor, gas pressures, etc, may be all 
applied to the embodiment of Hgs. 13 to 25. 

CI elms 

1. Apparatus for producing carbonated water in 
relatively small quantities for drinks, comprising a 
carbo nation chamber (10; 200) which may be 
filled with water to a predetermined level (W) 
such that a space is left In the chamber (10; 200) 
ebove the water, carbon dioxide supply means 
(14, 100; 206, 400) connected to said chamber (10; 
200) for supplying carbon dioxide thereto at en 
elevated pressure, carbonaUrsj means to mbi the 
carbon dtoxfde In Intimate contact with water, and 
discharge means (18; 212) for discharging carbo- 
nated water from said chamber (10; 200), charac- 
terised in that seid cerboneting means comprises 
e rotor (32; 224} mounted In said carbo nation 
chamber (10; 200), vane moans (38, 40, 42; 120, 
122. 228} on said rotor (32; 224) arranged to enter 
the water and said apace upon rotation of the 
rotor (32; 224) with the chamber (10; 200) filled to 
said predetermined to vet (W). and drive means 
(36; 230) operable to drive said rotor (32; 224] at e 
speed of at least in the region of GOO rpm. 

2. Apparatus according to claim 1, charac- 
terised by water supply means 412, V2; 202, 204} 
for supplying water to said chamber (10; 200) and 
control means (100; 232} for automatically con- 
trolling the water supply means to Mil said 
chamber (10; 200) to said level (W). 

3. Apparatus according to claim 2, charac- 
terised m that said control means (100) causes 
ssld water supply means (12, V2) to supply water 
to said chamber for a preselected time period 
whereby sold chamber (10) is filled to said level 
(W). 

4. Apparatus according to claim 2, cherac- 
tarisad In that said water supply maana comprises 
a reservoir (202) connected to said chamber (200) 
for supplying water thereto and said control 
maana comprises a valve (232) for controlling the 
supply of water from said reservoir (202) to said 
chamber (200), said verve (232) being arranged to 
be opened by a momentary movement of said 
rotor (224) and to dose in response to the level of 
water in the chamber (200). 

6. Apparatus according to claim 4, charac- 



terised in that said valve (232) Is arranged to be 
engaged by the vane means (228) thereby to be 
opened by said momentary movement of said 
rotor (224) end Is further arranged to float on 
6 water In said chamber (200) thereby to dose In 
response to the water level. 

8. Apparatus according to any preceding deim, 
characterised by concentrate supply means (18; 
214) for concentrated flavouring, and means (64; 

to V3; 222. 286) for discharging concentrate from 
■aid concentrate supply meens (16; 214) for mix- 
ing with sold carbonated water. 

7. Apparatus according to dalm 6, charac- 
terised In that said means (V3, 64; 286. 222) for 

is discharging concentrate la operable to supply 
carbon dioxide to ssld concentration supply 
maana (16; 214) to ceuea said discharge of con- 
cent rate. 

& Apparatus according to dalm 7, charac- 
jo tarisad In that said means (84, V3; 222, 288) for 
dbchergfng concentrate is operable to obtain 
carbon dioxide for supply to the concentrate 
supply means (16, 214) from the carbonetlon 
chamber (10; 200) after oompMton of a cerbona- 
as don operation. 

9. Apparatus according to any preceding deim, 
characterised In that said rotor (32; 224) has Its 
axis substantially horizontal. 

10. Apparatus according to darm 9 as depen- 
*» dent upon any of claims 2 to 5, cheractertoed In 

that the axie of tha rotor (32; 221) b below seid 
level (WJ. 

tl. Apparatus according to claim 9 or 10. 
characterised In that If O Is the diameter of tha 

x drde ewept by the tip of the vane means upon 
rotation of tha rotor and L Is the length of the 
portion of tha vene means projecting above tha 
water level <W} with the rotor stationary, tha vane 
maana In flat uppermost position end tha 

m apparatus horizontal, L la at least 6 percent of D. 

12. Apparatus according to dalm 11, charac- 
terised In that L Is at least 12 percent of D. 

13. Apparatus according to daim 11, charac- 
terised In L Is from 12 percent to 16 percent of D. 

# 14. Apparatus according to eny preceding daim 
characterised In that said vane means (38; 228) 
comprises e plurality of van as. 

15. Apparatus according to any preceding 
dalm, characterised by means (100; 400} to vary 

so tha time for which said drive means (36; 230) is 
actuated, to vary the degree of carbonatlon 
achieved. 

16. Apparatus according to any preceding 
dalm, characterised by means (100; 400) for 

as automatically terminating tha operation of said 
drive meens (36; 230) after a predetermined time. 

17. Apparatus according to deim 18, charac- 
terised by manually operable stop means (404) 
for terminating tha operation of said drive means 

to (36; 230) before the end of said predetermined 
time. 

18- Apparatus according to dalm 16, charac- 
terised by means (106) for selecting one of a 
pluretrtyof different aakJ predetermined times, for 
as selecting the degree of carbonatlon achieved. 
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19. Apparatus according to any pracading 
defm, characterised by means (44; 290) for con- 
trolling the pressure of said carbon dioxide in said 
apaoa to ba within a range 60 ps<g (4.1 bars) to 140 

psig (9.8 bars). e 

20. Apparatus according to claim 19, charac- 
terised In that said pressure control means (44; 
280) Is operative to maintain said pressure at 
approximately 100 psig (&6 bars). 

21. Apparatus according to any preceding » 
claim, characterised in that operation of aaid drive 
means (36; 230) for a period of no more than five 
seconds achieves carbonation. 

22. Apparatus according to any preceding 
claim, characterised that said driva meens (36; a 
230) Is operable to rotate said rotor (32; 224} at at 
least 1,000 rpm. 

23. Apparatus according to claim 22, charac- 
terised In that said drive means (36; 230) is 
operable to rotate said rotor (32; 224) at from so 
1.000 to 1,600 rpm. 

24. Apparatus according to any of claims 1 to 
21, characterised In that said drive means (36; 
230] is operabta to rotate said rotor (32; 224) at 
from 500 to 2,000 rpm. 2s 

26. Apparatus according to any preceding 
claim, characterised In that said cartoo nation 
chamber (10; 200) contains not more than about 1 
litre (about 8 fluid ounces) when fHted to said level 
(W). so 

26. Apparatus according to any preceding 
claim, characterised In that said carbonstion 
chamber (10; 200) la filled to about five sixths of 
to capacity when filled to said level (W). 

27. Apparatus according to any of daima 2 to 6 ae 
or any claim as dependent thereon, characterised 

by cycle control mesne (100; 400] operable in 
response to e start signal to cause said apparatus 
to perform a carbonation cycle In which seld 
water supply meens (12, V2; 202, 204) supplies 49 
water to fill aaid chamber (10; 200) to seid 
predetermined leva! (W) with said chamber (10; 
200] unpressurised and thereafter aaid carbon 
dioxide supply means (14; 200} (a caused to 
supply carbon dioxide to said chamber (10; 200) 45 
to fill aaid space at said elevated pressure, said 
cycle control means (100; 400) also actuating said 
drive means (36; 230) to cause said rotor (32; 224] 
to be driven at said speed to affect carbonation. 

28. Apparatus according to claim 27, cnarec- so 
tertsed In that said cycle control means (100; 400) 
activates said driva means (36; 230) to bag In 
carbonation after said space has been filled wtth 
carbon dioxide Id said eiavated pressure. 

29. Apparatus according to any of claims 6 to 8 M 
and according to claim 28, characterised in met 

aaid cycle control means (100; 400) is further 
operable to activate seld means (64, V3; 222, 288) 
for discharging, concentrate after completion of 
carbonation. so 

30. Apparatus according to any preceding 
claim, characterised in that said rotor (32; 224) is 
disposed eccentrically In said carbonation 
chamber (10; 200). 



PstsfitaMprOche 

1. Vonichtung zur Herstaiiung von tohlenasu- 
rehahigem Wasser in reto&V ttefnen Merger) fur 
Qetrarika, mit einer Kammer zum Vereetzen mlt 
Kofrfensaura (10; 200), die mit Wasser bis zu 
ainem bestimmten Waaaerstand (W) gafQIft 
warden kann, so daB ein Reum In dor Kammer 
(10; 200) obarhatt) daa Waseers freNMeibt, ainar 
KoWerxiiaxid-Zufuhrelnrtcrrojng (14. 100; 206, 
400), die mlt dar Kammer (10; 200) verbunden let, 
urn dlaser KohiandioxJd unter ertiohtsm Druck 
zuzufohren, einer Ekirtarrtung zum Versstzen mit 
Kohiensaura. urn das Kohlendkorid In engem 
Kontaict mit dam Wasser zu vermischen, und 
ainer Abpatxwtoricirtung (18; 212} zum Abgeben 
das mit Kofriensaure versetztan Waasera aus dar 
Kammer (10; 200), dedurch gakannzaicimet, daS 
die Bnrlchtung zum Vereetzen mit KoMensaure 
emen Rotor (32; 224} aufwatst, der in dar Kammer 
(10; 200} zum Verseteen mit KoMensaure ange- 
brecbt 1st etne Scheufeta'ralcrrtung (38, 40, 42; 
120. 122. 226} em Rotor (32; 224), dia so artgo- 
OfdnetlstdeSaiefndesWeaserundrnden Reum 
InftMge der Orehung des Rotors (32; 224} elntrfri, 
wobel die Kammer (10; 200)bkzumvorbastimm- 
ten Wasserannd (W) gefuat 1st und eine 
Antriabselnrlchtung (38; 230), die cum Antrelben 
dee Raton (32; 224) mlt einer Orehzahl betrerbber 
1st, die mindectans Im Bereich von BOO IVmm 
Segt 

2. Vonichtung hech Anspruch 1. gokaraualch- 
net durch eine Wasser-Z^rtremrfchtijng (12, V2; 
202, 204} zum Zufuhren von Wesear zur Kammer 
(10; 200}, und sine Stsuareinrfchtung (10; 232) 
zum autometischan Stauarn der Wasser-Zufuhr- 
eirtrichtune alm R*«» dar Kammer (10; 200) bia 
zum genannten Waaaemtend <W). 

3. Vorrtchtung nech Anspruch 2, dadurch 
gefaenraelchnet, defi dia Steuereinrlchtung (100) 
die Waaser-Zufuhreinrichtung (12, V2) veranlafit 
Waaser In die Kammer wahrend eJnea vorgewehl- 
ten Zettraumaa elnzuspeieen, wodurch die Kam- 
mer (10) bis zum genanrrtBD Wesserttand (W) 
gefOJIt wtrd. 

4 Vorrichtung nach Anspruch 2, dadurch 
gekennzetehnet, daft die Waaser-Zufuhreinrich- 
tung einen Vorretsbehatter (202) eufweist, der mit 
der Kammer (200) verbunden 1st. um dleser Was- 
ser zuzufOh ran, und daB, die Steueremrichtung etn 
Venrjl (232) zum Stsuem der Zufuhr des Wassers 
eua dem Vorratsbeheltar (202) zur Kammer (200) 
eufwaiet, wobel das Van til (232) so engeordnat 
1st. daB ea durch eine kunrzertige Bawagung daa 
Rotors (224) fifmet und in Abhingigkait vom 
Wasserstend des Wessere In der Kammer (200) 
schiisGt 

6. Vorrichtung nach Anspruch 4, dedurch 
gekennzeichnet, datt daa VentJI (232) zum ENigrtfT 
mlt der Schaufelelnrichtung (228) elngerichtat let, 
um Merdurch durch die kurzzefrjge Bewegung daa 
Rotors (224) gooffriet zu werden, und femer so 
engeordnat 1st, dafi as auf dam Wasser In dar 
Kammer (200) aufechwimmt, um in Abhinglgkeit 
vom Wessere ton d das Wassers zu schlleBen. 
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6. Vorrichtung nach fadam vorangahanden 
Anspruch, getennzeichnst durch elite Konzantrat- 
Zufuhreinrichtung (16; 214) fur konzentrterte 
Gaachmedontoffe, und elne Elnrichtung (64; V3; 
222, 288) aim Abgeben von Korotentrat a us dor 
Konzantrat-Zufuhroirirtehtung (16; 214) zur Varml- 
schung mit dam mlt KohlensSura vorsetzten Was- 
ter. 

7. Vorrichtung nach Anapruch 6, dadurch 
gekannzetchnet, daB dla Elnrlchtung (V3, 64; 286, 
222) zum Abgeben das Koracantrats betnelb bar 1st, 
um KohlendtoxH zu der Konzentratlons-Zufuhr- 
afnrfchtung (16; 214) zuzufQhren, um dla Abgabe 
dm Konzentrata zu veranlessen. 

8. Vorrichtung nach Anapruch 7, dadurch 
gafcannzaichnst deB dla Bnrichtung (84, V3; 222, 
288) zum Abgeban daa Konzentrats betrettber tot 
um Konlandtaxld zur Zufuhr an die Konzecitrat- 
Zufuhnalnrlchtung (16, 214) aua dar Hammer (10; 
200) zum Veraetzen mit Kohlensaure nach Fortlg- 
stallung alnaa Voroengs daa Versatzana mlt Kotv 
lanaaura zu erhaton. 

9l Vorrichtung nach' J odam vorangahanden 
Anapruch, dadurch gaksnnzalchnat, daft der Rotor 
(32; 224) seine Aetna Im weaentlichan horizontal 
aufwetat 

10. Vorrichtung nach Anapruch 8, sowalt abhan- 
gig von fadam dar AnaprOcha 2 bla 6, dadurch 
gekennzsfchnet daft die Acfise daa Rotors (32; 
221) urrtardam ganannten Wasseratand (W) llagt 

11. Vorrichtung nach Anapruch 9 odar 10, 
dadurch gakannzetchnet daB dann, wann 0 dar 
Durchmassar daa Kretoea tot dar von der Spltza 
dar Schsufetoinrichturtg Infciga der Onehung des 
Rotors baachrleben wtrd, und L dla Linge daa 
Abechnltta dar Schaufelemrichtung tat dta Ober 

> denVVasaarapiegel(W)daaWas8arabairuhendam 
Rotor Qberstaht wobel etch dla Schaufalainrsch- 
tung In ihrer o beret en Loga und dla Vorrichtung 
horizontal befindet L mlndestana 5% von D lat 

12. Vorrichtung nach Anapruch 11, dadurch 
gekannzeichnet daft L mlndoatans 12% von 0 1st 

13. Vorrichtung nach Anapruch 11, dadurch 
oaken match nat, dafi L von 12% bla 15% von D iat 

14. Vorrichtung nach Jadem vorangahanden 
Anapruch, dadurch gekannzeichnet daB die 
Schaufalalnrichtung (38; 228) me h re re Schaufeln 
aufwalBt. 

15. Vorrichtung nach fadam vorangahanden 
Anapruch, gekannzeichnet durch etna Efnrlchtung 
(100; 400) zum Andem der Zelt, wfihrand welch er 
dia Antrtebaslnrichtung (38; 230) betttlgt wird, um 
das MaB der emalchtan Veraetzung mlt KoMan- 
aaure zu variferen. 

16. Vorrichtung nach jadem vorangahanden 
Anapruch, gakanraxichnst durch eina Bnrtchtting 
(100; 400) zum automattochsn fieenden dee Setrie- 
bes dar Antriebeeinrichtung (36; 230) nach ainar 
voriMsfJmmten ZerL 

17. Vorrichtung nach Anapruch 16, gaksnnzalch- 
nat durch elne von Hand betStlgbare Stoppeinrich- 
tung (404) zum Beenden das Satriabes der 
Antriabaalnriohtung (36; 230} vor dam Ends dar 
vorbaatimmtan ZeiL 

18. Vorrichtung nach Anspruch 16, Bskennzetch- 



nst durch etee Elnrtchtung (108) zum Auswihlen 
ainar aua atner Anzahl untarsohiadllcher vorbe- 
snmmter Zettsn. um daa MaB der arraichten 
Veraetzung mit Kohtonsaure zu wShlen. 

s 19. Vonfchtung nach Jedem vorangahendan 
Anapruch, getennzekjhrwt durch eina Bnrichtung 
(44; 290} zum Steuam dea Druckas des Kohlendlo- 
xids (m Raum, so dafi ar innarhalb elnes 8eretehe8 
von 60 palg (4,1 bar) bis 140 palg (9,6 bar) llagt 

to 20. Vorrichtung nach Anspruch 19, dadurch 
gekannzelchnet, dafi dla DruckateuereTnrichtung 
(89; 290) wirksam tot, um den Druck bei etwa 100 
palg ((US bar) zu heltan. 

21. Vorrichtung nach Jedem vorangahanden 
is Anapruch, dadurch gekennzeichnet dafi der 

Batriab der Antriabaelnrichtung (38; 230} w&hrand 
alnaa Zeltraurm von nicht mehr els 6 Sakundan 
dea Varaatzen mlt KohlansSure erraicht 

22. Vorrichtung nach Jsdam vorangehenden 
20 Anapruch, dadurch gekennzafchnet, daB die 

Antrtobaefttrlchtung (36; 230) zum Orahan dea 
Rotors (32; 224} mit mindeatans 1000 U/mln 
betraftbar 1st. 

23. Vorrichtung nach Anapruoh 22, dadurch 
2$ gekenncaichnat, daft die Antriabselnrfchtung (36; 

230) aim Orahen dea Rotor* (32; 224) mit von 1000 
bis 1500 U/min betrefcbar tot 

24. Vorrichtung nach tedem der Ansprflche 1 bla 
21, dadurch gekannzeichnet, dafi dia Antrtebeeln- 

30 richtung (36; 230) zur Drehung des Rotor* (32; 224) 
mit von 500 Ms 2000 Ufntn betrolbbar tot 

28. Vorrichtung nach |adem vorangahanden 
Anspruch, dadurch gekannzeichnet dafi dia Kam- 
mar (10; 200)zumVeraetzan mrtKohlanaauranlcht 

m mehr «4s 9twa 1 I (rtwa 8 fluid ounces) enthalt, 
wann »te bis zum ganannten Waaaerttand (W) 
gefffltttot 

28. Vorrichtung nach Jedem vorangahendan 
Anapruch, dadurch gekannzeichnet dafi die Kam- 
4V mar (10; 200) zum Vefsetzen mit Kohlansaure bis 
zu etwa 6/6 Hirer Kapazttst gefOItt tot wann ale bis 
zum ganannten Waaaarstand fW) gefOllt 1st 

27. Vorrichtung nach jedam der AnaprOcha 2 bfa 
& Oder Jedem Anspruch, aowatt ar hiervon abhSn- 

m gig ist gaksnnzaichRet durch elne ZyUus-Stauer- 
elnrlchtung (100; 400), dia In Abhingigkelt von 
alnam Startslgnal batrwtbber tot, um dia Vorrich- 
tung zu veraniaaaen, einen Zyktua des Versetzans 
mlt KohlensBura durchzufOhran, bei dam dla Was- 

so ser-Zutuhralnrtchtung (12. V2; 202, 204) Wassar 
zufuhrt um die Kammar (10; 200) Ma zum vorbe- 
stimmtan Wasserstand (W) zu fuNon, wobel die 
Kammar (10; 200) nicht untar Druck stent und 
nschfolgend die Kohiendioxid-Zufuhreinrichtung 

a (14; 206) verantafit wlrd, Kohtendkadd der Kam- 
mar (10; 200) zuzufuhran, um den Raum mit dam 
ganannten erMhtsn Druck zu fatten, wobel die 
ZvMua^sueroinrichtung (100; 400) auch die 
Antriabaelnrichtung (36; 230) bstatlgt um dan 

go Rotor (32; 224) zu varanlaasen, ba dar ganannten 
Drehzah) engetriaban zu warden, um das Verset- 
zen mit Kohlensaurs zu bawtrkan. 

28. Vorrichtung nach Anapruch 27, dadurch 
gakennzelchnet daB diaZyMue-Stauerelnrichtung 

es (100; 400) die Antriebsalnrichtung (36; 230) etoJ- 
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vfart, urn das Versetzen mlt Kohlensaure zu begin- 
ner), nechdem dor Reum mit Kohtondioxid bis 
zum genennten erhohtan Druck gefOllt wurde. 

29. Vorrlchtung nach fadem dar Anspruche 6 

bfa e und nach Anspruch 23, dadurch gelcann- c 
zefchnet. daB die Zyfcfua-Stauaretnrlchtung (100; 
400) tamer zum Aktivferan dar Bnrtchtung (64, 
V3; 222, 266) betratbber 1st urn das Konzentrat 
nach Ferogatellung daa Versetzens mlt Kohlen- 
aaure ebzugsben. to 

30, Vorrichtung nach fedem vorangehertden 
Anspruch, dadurch gekennzeichnet daB der 
Rotor (32; 224) exzentrisch In dar Kammer (10; 
200) zum Versatzan mit Kohlansaure angeordnet 

bt. ,e 

Ravandieatfons 

1. Dtepoaitff de production d'esu gazeuaa an 
quantite retativement patita pour bblasons, com- 20 
pranant una chamfors da saturation a gaz carbonl- 
qua (gazefflcation) (10, 200) pouvant etre rampHa 
d'aau Juaqir** un niveau predetermine (W) de 
fapon qu'un eapace sott laissa libro dons la cham- 

bra (10, 200) au-dessus de Peaa dee moyene » 
d'ali mentation an gaz carbonlqua (14, 100; 206, 
400) raUea a la chambra (10, 200) pour fournfr du 
gaz carbonlqua ft celle-ci actus una presafon 6le- 
vee, das moyena da saturation a gaz carbonlqua 
pour metanger Intimemant la gaz carbonlqua I x 
I'aau, et das moyena de decharge (18, 212) pour 
decherger t'aau carbonatae de la chambra (10, 
200), dispoaftff cerecteris6 an ce qua las moyans 
da saturation comprennent un rotor (32, 224) 
monta dans la chambra (10, 200), das moyena da ar 
palattea (36, 40, 42; 120, 122. 228) monttes aur la 
rotor (32, 224) pour penetrar dans I'aau at dan* 
t'eapaca situ* au-dassua de I'eeu loraqu'on fait 
tourner la rotor (32. 224) at loraqua la chambra 
(10, 200) est rempile jusqu'au niveau pr6d«tsr- 4D 
mine (W), et das mcyana cfentralnament (36, 230) 
servant a antratnar le rotor (32, 224) a una viteasa 
ae altuant au molns dans la zone da 600 tours/ 
mlnuta. 

2. Otsposfttf salon la revenaTcotion t, camels- 45 
ria* an ce qu*ll comprand das moyans d'allmente- 

tton d'aau (12, V2; 202, 204) pourfoumlr da I'aau 
a la chambra |10, 200} et das moyans de com- 
ma nde (100, 232) pour commander eutomatique- 
ment lea moyena d'allmentation d'aau da bo 
manlere a remplir la chambra (10, 200} jusqu'au 
niveau (W). 

3. DIspoaitJf aalan la revindication 2, caracta- 
ris6 an ca que les moyans de commende (100) 
commandant las moyena d'allmentation d'aau as 
(12. V2J pour qtrlla fourniaaent de raau a la 
chambra pendant una parioda de tamps predeter- 
mined da facon que la chambra (10) soft remplia 
jusqu'au niveau (W). 

4. Olapoaftif salon la revendicatlon 2, caracts- to 
rise en ca que les moyans (faiimentatfon d'aau 
comprennent un reservoir (202) ratio a la chambra 
(200) pour fourrdr de I'aau a calla-d, et an ca que 

las moyena da commende 00m pro nn em une sou- 
pa pe (232) pour commander I'allmantetlon d'aau es 



du reservoir 4202) vers la chambra (200), la aou- 
pape (232) etent montee de manlere a s'ouvrir 
sous ("action d'un rmuvomsnt rnornantsne du 
rotor (224), at a aa fanner en fonctlon du niveau 
d'aau dans la chambra (200). 

5. Dtsposltif eaton la ravandlcatlon 4, caracts- 
rtsa an ce que la aoupape (232) est disposes da 
manlara a venlr en contact a vac las moyans da 
palettes (228) pour s'ouvrir a Ins} sous Taction du 
mouvament momentane du rotor (224), at aa 
trauve en outre dlspoeee de manlara a flatter stir 
I'aau corttanua dana la chambra (200) pour aa 
termor aina) en reponse eu niveau d'aau. 

6. Dtopoaltif salon I 'una queloonque das reven- 
dlcatSons pracadantea, carect£rla6 an ce qu'll 
comprand daa moyans d'allmentation en produit 
concentre (16, 214) pour fournfr un aroma 
concentre, at daa moyena (64, V3; 222, 286) pour 
decherger la produit concentre piovanant daa 
moyans d'afimantatfon an produit concentre (16, 
214) <femeni*re ate meianger a I'aau carbonatae. 

7. Oteposltrf salon la ravandlcatlon 6, caracts- 
riee en ce que lea moyena (V3, 64; 286, 222) pour 
dsclie j yei la produK concen t r e pauvent fonctkw- 
nar pour fourrdr du gaz oarbonique eux moyena 
d'aHmentation en produit concentre (16, 214) de 
manlare a produira catta distribution du produit 
concentre. . 

8. DUpostttf salon la revendteetlon 7, cerecte- 
rtse en ca qua las moyena (64, V3; 222, 286) pour 
decharger le produit concentre pauvsnt tancti on- 
ner pour obtenir du gaz carbonlqua proven ant da 
is chambra da gazaificatton (10, 200) da manure a 
la foumir aux moyans (faff mentation en produit 
concentre (16, 214) spree le fin d*une operation de 
saturation a gaz oarbonique. 

9. Otaposittf salon I'una queloonque dee ieven~ 
dioatJons preoadentes, car act eri ae en ce qua t'axa 
du rotor (32, 224) est easentlellement horizontal. 

10 Dtepoattif aalon la revandlcation 9, depen- 
dant de f una queloonque daa revendlcabons 2 a 
5, caracteriae an ca qua I'axa du rotor (32, 221 ) eat 
sttue au-desaous du niveau (W). 

11. DbposMfaeionl'unequdconquaaaerevBn- 
dbatkms S et 10, carecterisa an ca que si D est la 
diamatra du cerota balaye parte bout daa palettes 
loraqu'on faft tourner le rotor, et si L sat la 
longueur de la perbe des petettea dapassant au- 
daaeuB du nivaau d'aau (W) lorsque le rotor est 
immobile, lorsque las palettes sont dens leur 
position hauta maximum et lorsque I'appamil est 
horizontal, L repreaente elora au molns 6% da D. 

12. Dtsposltif salon la revandlcation 11, ceracte- 
rls* an ca qua L repreaente eu molns 12% de D. 

13. Dtsposltif salon le revindication 11, caracta- 
ns* en ca que L eat oompris antra 12% et 16% de 
D. 

14. Dlsposltif eelon I'una quetconque das reven- 
dlcatlona precedentea, caracteriae an ce que cetul- 
ci comprand un certain nombra da palettes (38, 
228). 

16. Dtepositff selon I'una qualconqua daa raven- 
dlcatlona precedentas, caractfrisa an ce qull 
comprand des moyena (100, 400} pour falra variar 
la tamps pendant lequet las moyena d'entralne- 
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mem (36, 230) rant ectJonnes, de maniere h 
fairs verier la degre da saturation a gar car- 
bonique obtanu. 

1B. DtepoaWf aalon Tune quelconque dea 
revandlcationa precadentas, caractarise en oe 
qu'll comprand daa moyens (100, 400) pour 
•topper automatiquement le fonctionnamant 
das moyens d'antratnemant (36, 230) au bout 
<fun temps predetermine. 

17. Dispositif salon la revandication 18, 
caracbjrise an ca qu'il comprand des moyens 
d'arret manoeuvrebtes manuallement (404) 
pour stopper la fonctionnamant das moyena 
d'antratnemant (36, 230) avant la fln du 
temps predetermine. 

18. Dispositif salon la revandication 16, 
caracttSrise en ca quH comprand das moysns 
(106) pour selectfonnar I'un de plusleurs 
temps predetermines drfferents, da menfera a 
selection ner le dagra da saturation a gaz car- 
bonlque obtsnu- 

19. Dispositif salon i'urte quateonqus daa 
revendtcatjons precedantaa, caracterise en ca 
qull comprand das moyens (44, 290) pour 
commander la presslon du gaz carbonique 
dans respace situ* eu-dessus de l*eau. da 
facon qua catta praaalon aa ettus dans une 
plaga de 4,1 bars (60 pskj) a 9.6 bars (140 
pelg). 

20. Dispositif salon la revendlcation 19, 
caracterise an ce qua lee moyens de com- 
ma nda da praasion (44, 290) peuvent fono- 
ttonner pour mefntenlr la presslon a environ 
63 bars (100 pelg). 

21. Dispositif salon runs quelconque dea 
revandicatjons precedentes, caractarise an ca 
qua la fonctionnamant daa moyens d'entrst- 
nement (38, 230) pendant una perioda da 
temps ne ddpesaant paa dnq sacondea, per- 
met d'obtenir la saturation a gaz carbonique. 

22. Dispositif salon I'una quelconque des 
revandlcatfons pracMantaa, caracterise en ce 
que las moyens (fentralnement (36, 230) peu- 
vent foncdonner pour fefre taumar la rotor 
(32, 224) a au molns 1000 tours par minutB. 

23. Dtapoarttf salon la revendlcation 22, 
osracterbe en ce que les moyana d'antratne- 
mant (36, 230) peuvent foncdonner pour fairs 
toumar la rotor (32, 224) antra 1000 at 1600 
tours par mtnuta. 

24. Disposfttf aalon I'una quelconque dea 
revendications 1 a 21, caractarisA an ce que 
les moyens cfentrainamant (36, 230) peuvent 
foncdonner pour fairs toumar la rotor (32, 
224) antra 500 at 2000 tours par minute. 



25. Dispositif aalon rune quelconque des 
revendlcatfona preoadentes, caracterise an ce 
que Is chambre de saturation a gaz carboni- 
que (10, 200) ne contfant pas plus d'anviron 

s 1 Btre (environ 6 oncae de fluids) lorsqu'efls 
est rempHo )uaqu'au nfvaau (W). 

26. Dtaposftff aalon funa qualconque des 
ravendfcatlons precedantaa, caractarise en ce 
que Is chambre (10, 200) act remplla jusqu'a 

io anviron cinq sbrfemea da aa cepedbs tors- 
qtreile est remplla jusqu'a u niveau (W). 

27. Dispositif salon rune quelconque des 
revindications 2 a E ou selon I'una quelcon- 
que des revendications dependant da ceiies- 

ie d. caractarise en ca qu'il comprand des 
moyens da commando da cycle (100, 400) 
pouvant fonetfonner an reponse a un signal 
de demerrege pour faira affaduar au disposh 
trf un cycle de saturation a gaz carbonique 

to dans (equal las moyens d'sHmantatlon d'aau 
(12. V2; 202, 204) teumleaent de feau pour 
rampllr la chambre (10, 200) ]usqu*eu ntvoau 
predetermine (W) tandta que catta chambre 
(10, 200) est decompraasee, puts en suite pour 

25 fata foncdonner las moyens <f alimentation 
en gaz carbonique (14, 206) de msntere a 
foumir du gaz carbonique a la chambre (10, 
200) pour rampllr le volume sous praasion 
alevee, lea moyens de commands de cycle 

as (100, 400} fsteant agalement fonctlonner les 
moyana d'entrefnament (36, 230) pour fairs 
toumar le rotor (32, 224) a sa vitasse per- 
mettant d'afractuar la saturation a gaz carbo- 
nique. 

as 28. Dfapositlf selon la revendlcation 27, 
caracterise an oa que tea moyens de oonv 
mande da cyde (100, 400) font foncdonner 
lee moyana d*entretnemsnt (38, 230) pour 
dam a rrar la saturation a gaz carbonlqua 

40 apres qua le volume aft ate rampll da gaz 
carbonique Jusqu'a la presslon elavee voutue. 

29. Dispositif salon I'una quelconque das 
revendications 6 a 6 at aalon la revendlcation 
28, caractsrie6 en ce que les moyana de 

45 oommartde de cyde (100, 400) peuvent en 
outre foncdonner pour ectlonner las moyena 
(64, V3; 222. 286) destines a dachargsr Is 
produit concentre apres la fin de la satura- 
tion a gaz carbonique. 

e 3a Diaposrtif selon I'una quelconque det 
revsndications precedantaa, caractarise en ca 
qua le rotor (32. 224) est monte excentrlque- 
mant dans la chambre de saturation a gaz 
carbonique (10, 200). 
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